Tenper at ur es




SO | I temperatures were monitored for a number of years at two

soil depths: 4 inches and 20 inches. Between January 1960 and June 1965,

s0il temperatureswere measured at the Arvin-Frick magter agrodimate station.

The soil at that site was Hesperia fine sandy loam. The land surface was

planted to Goar’s fescue (grass) and wasirrigated as required to keep the

grassgreen and growing well. A continuoustrace of temperature at the 4-inch

depth was obtained with one stainless steel sensor bulb of the California

Foot Climate Recorder. Temperatures at the 20-inch depth were continuoudy

recorded using a Dixon minicorder. Daily maximumand minimumtermperatures

wereread fromthecircular recorder chartsand tabulated. Monthly averages

of maximumand minimumtemper atureswere cal culated fromthetabul ations

of daily data.

The mast er agroclinate station was
noved fromArvin-Frick to Ad R ver
3-Sinthefall of 1965. Soil

t enperat ures were neasured at dd

R ver 3-SfromNovenber 1965 to
Decenber 1967. The | and surf ace was
pl ant ed t o m xed past ur e gr asses,
whi ch provi ded 100 per cent ground
cover. Tenperat ur e nmeasur enent s were
nade wi t h t he sane equi pnent as used
at Arvin-Frick.

Bet ween August 1969 and June 1970,
soi | tenperature data were col | ected
at 4-inch and 20-i nch dept hs at
Bakersfield 10-S agroclimate
station. The soil at this location
was mapped as Foster | oam The | and

surface was pl anted t o m xed pasture
grasses, whi ch were nai nt ai ned at
about a 4- to 6-inch hei ght by
frequent nowi ng. The site was
irrigated frequently duringthe
summer nont hs, but the pasture grasses
wer e green and grow ng even during

w nter nont hs.

For all stations, calibration of the
t enper at ure sensors was checked
about tw ce each year by pl aci ng

t he sensor bul bs i n wat er bat hs of
vari ous t enperat ures as det er m ned
wi th high-quality | aboratory

t hernoneters. The tenperature
sensors were reinserted in the soil
at the proper depths follow ng the
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FIGURE 35

Average Soil Temperatures at 4-1nch Depth at Three Agroclimate
Stations Near Bakersfield — 1960-1970
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TABLE 49

Soil Temperature

(degrees fahrenheit)
Month Maximum Minimum Average Average?2
Jan 493 4.7 47.0 48.7
Feb 54.5 49.1 51.8 51.8
Mar 60.1 54.3 57.2 56.0
Apr 65.1 58.5 61.8 60.2
May 70.7 64.3 67.5 66.1
Jun 75.0 69.5 72.2 70.6
Jul 779 71.9 74.9 74.9
Aug 79.5 733 76.4 76.1
Sep 745 69.6 72.0 722
Oct 68.0 62.9 65.4 67.1
Nov 60.6 56.4 58.5 61.0
Dec 51.9 47.8 49.8 531
Mar-Oct Average 714 65.5 68.4 67.9
Jan-Dec Average 65.6 60.2 62.9 63.2

1 Summarized from daily recorded temperatures at Arvin-Frick, Old River 3-S,
and Bakersfield 10-S agroclimate stations 1960-1970.

2 Average of al data collected at 10 agroclimate stations.

calibration checks. It appeared that
the sensors quickly returnedto
thermal equilibriumwththe soil.

DATA ANALYSIS

Exam nat i on of approxi nat el y ei ght
year s dat a col | ect ed bet ween 1960
and 1970 showed t he annual pattern
of bot h maxi mumand m ni nrumt enper a-
tures to be remarkabl y consi st ent
for all three |l ocations. Tabl e 49

i sts the average nmont hly naxi mum
and m ni numt enper at ur es neasur ed at
4-inch depth for three different
irrigated pasture sites near

Bakersfiel d. Tabl e 49 al so shows t he
nont hl y mean t enper at ures (nmaxi num+
m ni rum%2) measured at 20 i nches
deep at ten outlying stations.

Fi gure 35 shows t he aver age maxi num
and m ni numsoi | tenperatures at the
4-inch depth. The data plotted are
the average for the three di fferent
pasture sites. The di fference

bet ween maxi numand m ni num

t enper at ures runs about 6%F duri ng
t he princi pal grow ng season (March
to Cct ober) .
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FIGURE 36

Kimball Soil Thermometer. Water Filled Vial Changes Temperature Very Slowly
to Assure Accurate Thermometer Reading
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During the four winter nmont hs
(Novenber to February), the
difference is about 4.50 F. For the
year, the differenceis about 5.50 F.

The tenperature charts showlittle
diurnal fluctuation at the 20-inch
soi| depth. Therefore, only the
average dai l y tenperat ures are shown
for the 20-inch soil depth. The

nont hl y means of daily tenperatures
at the 4-inch depth are about the
sane as t he nont hl y aver age

t enper at ur es measur ed at the 20-i nch
depth. This closerelationshipis
shown i n Tabl e 49.

Standard |iquid-in-gl ass

t her nomet ers were adapted to
neasur e tenperatures at 20-inch
(and deeper) soil depths, where
therewas littl e observabl e daily
fluctuation. This thernoneter
nodi fi cation was devel oped by
Mar st on Ki mbal |, St at ewi de
Speci ali st in Bi o-dinatol ogy,
Uni versity of California,
Agricul tural Extension Service
(Fi gure 36).

During a five-year period (1965 to
1970), tenperature data were

col l ected at 20-inch depth at the
two nmaster stations and at seven
out I yi ng agroclinate stations.

Exanm nati on of those data showed
little variation between different
years at the sane locationand little
vari ation between | ocations for the
sane year. Thus, the approxinately
150 nont hl y aver ages wer e sunmari zed
into asingleset of nonthly val ues.

Wth the Kinbal | thernoneter,

t enper at ur e observati ons at the
out I yi ng stati ons were nmade only
about once each week. The
thernoneters wereread to the
nearest 10 F. D fferences fromweek
to week at the same | ocation ran
about 10 F. The nont hl y val ues
reportedin Tabl e 49 are t he aver age
of about four weekly observati ons.

Pal mer maxi mund m ni numsoi |
thernmometers were installed at the
sane soi |l near the sensors for the
California Spot dinate Recorder.
Soi | tenperature datalisted by
speci fic location, nonth, and year
are found in Tabl es 19 and 20 of the
DWR San Joaqui n D strict nenmor andum
report entitled Sumary of
Agrocl i nat e Data (ol / ect ed on t he
San Joaqui n val l ey Fl oor, 1959-1970,
dat ed January 1972.

Aver age soi | tenperature at 4 inches
deep and 20 i nches deep | ags about 6
weeks behi nd peak sol ar radi ati on.
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